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 raeppa ot tnaw uoy taht txet eht ot ﺳﺮﻓﺼﻞ ylppa ot bat emoH eht esU !rorrE
  ﯽﻓﺎرﺳ ﯿﺪهﭼﮑ
هﺎی ﻣﺘﻌﺪدی ﺑﺮای ﺑﯿﻤﺎری هﻤﻮروﺋﯿﺪ ﺑﺎ اﺳﺘﻔﺎده از ﮔﯿﺎه درﻣﺎن در ﻣﺘﻮن ﻃﺐ ﺳﻨﺘﯽ اﯾﺮان ﻣﻘﺪﻣﻪ و اهﺪاف:
اﯾﻦ ﻣﻄﺎﻟﻌﻪ ﻓﺮﻣﻮﻻﺳﯿﻮن ﻣﺮﮐﺒﻪ دهﻦ اﻟﺒﺎدﻧﺠﺎن، ( ذﮐﺮ ﺷﺪه اﺳﺖ. هﺪف .L anegnolem munaloSﺑﺎدﻧﺠﺎن )
  ﻣﯽ ﺑﺎﺷﺪ. دﯾﻦ، ﻣﺘﺎﺑﻮﻟﯿﺖ اﺻﻠﯽ و ﻓﻌﺎل ﮔﯿﺎهﮔﯿﺮی و اﺳﺘﺨﺮاج ﺳﻮﻻﺳﻮﺑﻬﯿﻨﻪ ﺳﺎزی روش اﻧﺪازه
ﭘﺲ از ﮐﺸﺖ و ﺑﺮداﺷﺖ ﻣﯿﻮه ﮔﯿﺎه ﺑﺎدﻧﺠﺎن در ﺳﻨﯿﻦ ﻣﺨﺘﻠﻒ رﺷﺪ، روﻏﻦ ﺗﺨﻢ ﮐﺪو در ﻣﯿﻮه  روش ﺗﺤﻘﯿﻖ: 
ﺟﺪا در اﻧﺘﻬﺎ ﺒﺎﻧﻪ روز در آون ﻗﺮار ﮔﺮﻓﺘﻪ و ﻣﺤﺘﻮای روﻏﻨﯽ آن ﯾﮏ ﺷ، اﻧﺪود ﺷﺪن ﺑﺎ" ﮔﻞ ﺣﮑﻤﺖ"  ﭘﺲ از ؛وارد
( ﺑﺮای ﺗﻌﯿﯿﻦ ﻣﻘﺪار CLPH-PRﻓﺎز ﻣﻌﮑﻮس )- ﮔﺮدﯾﺪ. ﺑﻬﯿﻨﻪ ﺳﺎزی ﯾﮏ روش ﮐﺮوﻣﺎﺗﻮﮔﺮاﻓﯽ ﻣﺎﯾﻊ ﺑﺎ ﻋﻤﻠﮑﺮد ﺑﺎﻻ
، ﻧﻮع و اﻧﺪازه ﺳﺘﻮن و ... ﺑﺮرﺳﯽ و Hpﺳﻮﻻﺳﻮدﯾﻦ اﻧﺠﺎم، ﭘﺎراﻣﺘﺮهﺎی ﻧﻮع و درﺻﺪ اﺧﺘﻼط ﻓﺎز ﻣﺘﺤﺮک، دﻣﺎ، 
 diuqiL-diuqiL، ﺑﺮرﺳﯽ ﺷﺪ. دو روش اﺳﺘﺨﺮاج ﻣﻨﺎﺳﺐاج ﺳﻮﻻﺳﻮدﯾﻦ از ﻓﺎز روﻏﻨﯽ ﺑﺎ دﻗﺖ و ﺻﺤﺖ اﺳﺘﺨﺮ 
ﺳﺎزی ﺷﺪه و هﺮﯾﮏ در ﻣﻘﺎﯾﺴﻪ، ارزﯾﺎﺑﯽ و ﺑﻬﯿﻨﻪ  )EPS( noitcartxE esahP diloSو )ELL( noitcartxE
ی هﻔﺖ ﻋﺎﻣﻞ ﻣﻮﺛﺮ ﺑﺮا EPSو  ELLﺳﺎزی ﺑﺮای هﺮ ﯾﮏ از دو روش ﺷﺪه، اﻋﺘﺒﺎرﺳﻨﺠﯽ ﺷﺪﻧﺪ. ﺑﻬﯿﻨﻪﺷﺮاﯾﻂ ِﺑﻬﯿﻨﻪ
  و ﺑﻪ ﺗﺮﺗﯿﺐ درهﻔﺖ و ﭘﻨﺞ ﺳﻄﺢ اﻧﺠﺎم ﮔﺮدﯾﺪ. 
 -ﻣﺘﺎﻧﻮلﻓﺎز ﻣﻌﮑﻮس و ﺳﯿﺴﺘﻢ ﺷﺴﺘﺸﻮی اﯾﺰوﮐﺮاﺗﯿﮏ، ﻓﺎز ﻣﺘﺤﺮک  81Cﺑﺎ اﺳﺘﻔﺎده از ﺳﺘﻮن  ﯾﺎﻓﺘﻪ هﺎ:
هﺎی ﺑﺎ زﻣﺎن ﺑﺎزداری و ، ﭘﯿﮏ۵٢ Cدر دﻣﺎی  (v/v%) (۵٢: ۵٧) (٢/۵ Hp)ﭘﺘﺎﺳﯿﻢ دی هﯿﺪروژن ﻓﺴﻔﺎت 
 ١-۵٢ lm/gµ در ﻣﺤﺪوده ﻣﻨﺤﻨﯽ ﮐﺎﻟﯿﺒﺮاﺳﯿﻮن .ﯾﻦ ﺑﺪﺳﺖ آﻣﺪاﻧﺪازه ﮔﯿﺮی ﺳﻮﻻﺳﻮدﺗﻘﺎرن ﻣﻨﺎﺳﺐ ﺑﺮای 
ﺷﺪ. رﯾﮑﺎوری  ﻣﺤﺎﺳﺒﻪﻣﯿﮑﺮوﮔﺮم در ﻣﯿﻠﯽ ﻟﯿﺘﺮ  ٠/٧و  ٠/٢ﺑﻪ ﺗﺮﺗﯿﺐ  QOLو  DOL. (=2R٠/۶۶٩٩ﺑﻮد )ﺧﻄﯽ 
 "از "ﺳﻮﻧﯿﮑﺎﺳﯿﻮن .ﺗﻌﯿﯿﻦ ﺷﺪ%  ۴٩/٧% و  ۶٧/۶در ﺷﺮاﯾﻂ ﺑﻬﯿﻨﻪ ﺑﻪ ﺗﺮﺗﯿﺐ  EPSو   ELLهﺎی اﺳﺘﺨﺮاجروش
ﻔﺎده ﺷﺪ. ﺳﻮﻧﯿﮑﺎﺳﯿﻮن، ﺗﺎﺛﯿﺮ اﺳﺘ ﻣﺮاﺣﻞ اﺳﺘﺨﺮاج و اﺳﺘﺨﺮاج ﻣﻌﮑﻮس ﺳﺎزی" ﺑﺮای اﺧﺘﻼط دو ﻓﺎز درو"ﭘﺮاﮐﻨﺪه
ﺳﺎزی رﯾﮑﺎوری را اﻓﺰاﯾﺶ داد. ﺗﮑﺮار ﻣﺮاﺣﻞ ﮑﺎوری ﮐﻞ ﻧﺸﺎن ﻧﺪاد، در ﻣﻘﺎﺑﻞ ﭘﺮاﮐﻨﺪهﺗﻮﺟﻬﯽ روی رﯾﻗﺎﺑﻞ
و  ٠/٨٩٩٩ﺗﺎ  ٠/۶٣٩٩در هﺮ دو روش در ﻣﺤﺪوده  2Rاﺳﺘﺨﺮاج در هﺮ دو روش ﻣﻨﺠﺮ ﺑﻪ اﻓﺰاﯾﺶ رﯾﮑﺎوری ﺷﺪ. 
 ٠/٧و  ٠/٢ﺑﻪ ﺗﺮﺗﯿﺐ  CLPH-ELLو ﺑﺮای روش  ٠/۶و  ٠/٢ﺑﻪ ﺗﺮﺗﯿﺐ  CLPH-EPSﺑﺮای روش  QOLو  DOL
- ١١/٣ lm/gµ. ﻣﯿﺎﻧﮕﯿﻦ ﺳﻮﻻﺳﻮدﯾﻦ، در ﺳﻨﯿﻦ ﻣﺨﺘﻠﻒ رﺷﺪ ﻣﯿﻮه، در ﺑﺎزه ﺖ آﻣﺪﺑﺪﺳ ﻣﯿﮑﺮوﮔﺮم در ﻣﯿﻠﯽ ﻟﯿﺘﺮ
 % ٠/٧٢٠٠ﻟﮑﺎﻟﻮﺋﯿﺪهﺎی اﺳﺘﺮوﺋﯿﺪی در "دهﻦ اﻟﺒﺎدﻧﺠﺎن"، ﻣﺘﻐﯿﺮ ﺑﻮد. ﻣﯿﺎﻧﮕﯿﻦ ﻏﻠﻈﺖ ﮔﻠﯿﮑﻮآ ١/٨
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 raeppa ot tnaw uoy taht txet eht ot ﺳﺮﻓﺼﻞ ylppa ot bat emoH eht esU !rorrE
هﺎﯾﯽ از ﻣﯿﻮه ﮔﯿﺎه "ﺑﺎ ﭘﻮﺳﺖ" و ﯾﺎ "ﺑﺪون وری ﺑﺮشهﺎی ﺗﻬﯿﻪ ﺷﺪه ﺑﻪ روش ﻏﻮﻃﻪو ﺑﺮای ﻓﺮآورده (وزﻧﯽ/ﺣﺠﻤﯽ)
ﻣﺤﺎﺳﺒﻪ ﺷﺪ. ﻣﯿﺎﻧﮕﯿﻦ ﻏﻠﻈﺖ  (وزﻧﯽ/ﺣﺠﻤﯽ) % ٠/٣٢٠٠و %  ٠/۶٢٠٠ ﻣﻘﺎدﯾﺮ " در روﻏﻦ ﺑﻪ ﺗﺮﺗﯿﺐﭘﻮﺳﺖ
هﺎ و اﻗﻤﺎع در روﻏﻦ، ﮐﺮدن ﮔﻞورﺷﺪه ﺑﻪ روش ﻏﻮﻃﻪهﺎی روﻏﻨﯽ ﺗﻬﯿﻪﮔﻠﯿﮑﻮآﻟﮑﺎﻟﻮﺋﯿﺪهﺎی اﺳﺘﺮوﺋﯿﺪی در ﻓﺮآورده
  ﺑﻮد. (وزﻧﯽ/ﺣﺠﻤﯽ) % ٠/٢١٠٠و  % ٠/۶١٠٠ﺑﻪ ﺗﺮﺗﯿﺐ 
ﮔﯿﺮی ﺳﻮﻻﺳﻮدﯾﻦ در ﻏﻠﻈﺖ روش ﻣﻨﺎﺳﺒﯽ ﺑﺮای اﻧﺪازه،  CLPH-PRﺷﺪه ﺑﻬﯿﻨﻪروش  ﻧﺘﯿﺠﻪ ﮔﯿﺮی:
ﺗﺮ آﻧﺎﻟﯿﺖ و ﻗﺎﺑﻠﯿﺖ اﻧﺠﺎم آوری آﺳﺎنهﺎی ارﮔﺎﻧﯿﮏ ﻣﺼﺮﻓﯽ، ﺟﻤﻊﺑﺎﺷﺪ. ﮐﺎهﺶ ﺣﻼلﻣﯽ و ﺑﺎﻻﺗﺮ ١ lm/gµ
ﺑﺮای اﺳﺘﺨﺮاج  ELLﻧﺴﺒﺖ ﺑﻪ  EPSﻣﺰاﯾﺎی اﺻﻠﯽ اﺳﺘﻔﺎده از روش ﭼﻨﺪﯾﻦ اﺳﺘﺨﺮاج ﺑﻪ ﻃﻮر هﻤﺰﻣﺎن، 
ارزﯾﺎﺑﯽ ﺷﺪ. اﻣﺎ، روش  ELLﺑﻬﺘﺮ از  EPSهﺎی ﮐﻢ آﻧﺎﻟﯿﺖ، ﻣﺘﻮﺳﻂ ﺻﺤﺖ ﺳﻮﻻﺳﻮدﯾﻦ از روﻏﻦ ﺑﻮد و در ﻏﻠﻈﺖ
- هﺎی ﺑﻬﯿﻨﻪﻣﯽ ﺑﺎﺷﺪ. رﯾﮑﺎوری روش ELLو هﺰﯾﻨﻪ ﺑﯿﺸﺘﺮ ﻧﺴﺒﺖ ﺑﻪ  هﺎی زﯾﺎد، دارای دﻗﺖ ﮐﻤﺘﺮدر ﺣﺠﻢ EPS
  هﺮ دو ﻣﻨﺎﺳﺐ ﺑﻮد.  EPSو  ELLﺷﺪه 
  
ﻣﺎﯾﻊ، روﻏﻦ، -ﻣﺎﯾﻊ ﺟﺎﻣﺪ، اﺳﺘﺨﺮاج ﻓﺎز ، اﺳﺘﺨﺮاجCLPH-PRاﻟﺒﺎدﻧﺠﺎن، دهﻦ ﮐﻠﻤﺎت ﮐﻠﯿﺪی:
 ﺳﺘﺮوﺋﯿﺪی.ا ﺳﻮﻻﺳﻮدﯾﻦ، ﮔﻠﯿﮑﻮآﻟﮑﺎﻟﻮﺋﯿﺪ
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ENGLISH ABSTRACT 
Introduction and Objectives: Different treatments have been suggested for hemorrhoid using 
eggplant (Solanum melongena L.) in the Traditional Iranian Medicine (TIM) texts. The 
objective of this study is formulation of “Dohn-Al-Badenjan”, optimization the method of 
extraction and determination of solasodine content, the main and active secondary metabolite of 
the plant. 
Research Methods: After planting and harvesting the eggplant fruits at different ages, pumpkin 
seed oil was introduced into the fruits; then covered with "Gel-E-Hekmat" (a kind of mud), put 
in the oven overnight, and its oil content recovered finally. A reversed phase high performance 
liquid chromatography (RP-HPLC) method was optimized for determination of solasodine. 
Different parameters such as type of the mobile phase, temperature, pH, type and size of the 
column, and also the extraction of solasodine from the oil phase with suitable accuracy and 
precision were investigated. Two methods of extraction of Liquid-Liquid Extraction (LLE) and 
Solid Phase Extraction (SPE) were compared, evaluated and optimized and each was validated 
under optimized conditions. Seven effective factors of LLE and SPE methods were optimized at 
seven and five levels, respectively. 
Findings: Reverse phase C18 column and isocratic elution system containing methanol-
potassium dihydrogen phosphate (pH 2.5) (75:25 %v/v) as mobile phase were used at 25 °C for 
solasodine determination. Obtained peaks showed appropriate retention time and were 
symmetric. Calibration curve was linear in the range of 1–25 μg/ml (R2=0.996). LOD and LOQ 
of the method were calculated at 0.2 and 0.7 μg/ml respectively. The recovery of LLE and SPE 
extraction methods in optimum conditions were 76.6% and 94.7%, respectively. “Sonication” 
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and “dispersing” were used for phase mixing duing extraction and back-extraction stages. 
Sonication had no significant effect on the total recovery, but "dispersing" led to better results; 
and the recovery of both methods was increased by repetition of extraction steps on one sample. 
R2 was about 0.9936 to 0.9988, LOD and LOQ were 0.2 and 0.6 for SPE-HPLC and 0.2 and 0.7 
µg/ml for LLE-HPLC, respectively. The mean value of solasodine in different ages of fruit, 
varied from 1.8 to11.3 µg/ml. The average concentration of the steroidal glycoalkaloids (SGA) 
in "Dohn-Al-badenjan" was 0.0027% (w/v), and for the products prepared by the immersion of 
fruit slices with or without skin in the oil, were 0.0026% and 0.0023% (w/v), respectively. The 
mean concentrations of SGA in oil for products prepared by immersion of "flowers" and 
"residue of calyx on fruits", were 0.0016% and 0.0012% (w/v), respectively. 
Conclusion: The optimized RP-HPLC method was found to be appropriate for measuring 
solasodine at 1 µg/ml and higher level. Decrease in organic solvents use, easier analyte 
collection and multiple simultaneous extractions were the main advantages of using SPE 
compared with LLE for extracting solasodine from the oil. Average accuracy in SPE was better 
than LLE at low concentrations of analyte. However, SPE in large volumes exhibited less 
accuracy and more costly than LLE. The recovery of the both optimized LLE and SPE methods 
were appropriate. 
Keywords: Dohn-Al-Badenjan, Eggplant, RP-HPLC, SPE, LLE, Oil, Solasodine, Alkaloids. 
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